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PREFACE 

It has been evident for some time that if manual 
training is to take its proper place among the 
other subjects of the school curriculum it must 
be taught by methods which, while giving due 
prominence to the practical usefulness of the 
subject learned, will develop tlie general intelli¬ 
gence of the pupil. 

This is the aim the authors have kept steadily 
in view throughout th6 book. By linking the 
classroom with the laboratory and workshop they 
have provided the pupil with a course of manual 
work which will increase his stock of general 
information, and'^t the same time make it evident 
that the knowledge acquired is capable of producing 
visible results of a useful and valuable ki..d. 

The construction of science models, which forms 
an important portion of this course, has been 
found to lead to exceptionally good and careful 
wor|(, especially in the case of boys in secondary 
schools, who have to use the apparatus afterwards. 
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PREFACE 


The pupil should keep a notebook in which 
to record his observations and answers to the 
Questions. The master should make a point of 
examining these books every week. 

It is hoped that candidates for the Exanynatictfis 
pf th^City and Guilds of" London Institute, tlie 
Board of Examinations of the Educational Hand¬ 
work Association, and the National Union of 
Teachers will find the book of great service in 
preparing for the Manual Training Certificates. 
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HINTS l-OR DRAWING. 

Fasten the paper on the drawiiif'-board so that 
the edges of the paper are parallel to the edges 
of the board. 

When using the tee-square Jceep its head in 
close contact with the left-hand edge of the 
drawing-Board, using the top edge of the blade 
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DRAWING BOARD 



a h SCT SQUARtS 

Fic. I. 


as a guide to draw all horizontal lines. In projec¬ 
tion drawing draw all perpendicular lines with the 
aid of the set-square, sliding it along the top edge 
of tBe tee-square blade. (See Fig. i.) 
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The pencil should be chisel-pointed to draw 
lines (sec Fig. 2), and round-pointed for lettering, 
figuring, sketching, etc. 



POINT 

Fig. 2. 

The following order should be adhered to in 
executing the drawings: 

1. Plot out the space the drawing or set of 
drawings is to occupy, so that when completed 
it shall be symmetrical upon the paper. 

2. Draw lightly the ground line, XY, when 
needed, and all lines necessary to the construction 
of the main shapes; then proceed to details. 

3. Line in strongly the lin6k representing the 
views of the model only, going over all circles and 
curves first. Show construction lines and projectors 
by chain lines, thus: 


and invisible edges of the model by short dotted 
lines, thus: 
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4. Complete the drawing by neatly printing the 
title and the name of each view, and clearly mark 
all dimensions, thus: 

-- 

The alphabet and figures given below may be 
copied, or any plain lettering used. 

ABCDEFGHIJKLMNOPQR 
STUVWXYZ 012346 
6 7 8 9 

Note. —The sizes given for the wood required for 
each exercise are sawn sizes—that is, a little has been 
allowed for planing up and squaring the ends. 
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LESSON I. 

Short Straight-Edck, 

Drawing.— V>Ta\\ the XY line midway between 
the top and bottom edges of the paper; with the 
ruler measure off the length lo", and at each end 
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Fio. 3 . 

erect the'perpen/liculars with the aid of the com¬ 
passes and ruler. (See Fig. 3.) 
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Fig. 4. 

On each of these perpendiculars find a_ point 
i" from the XY, and connect the two points. The 
4 
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oblong 10" xi" thus obtained is the. elevation of 
the straight-edge. 

Draw the plan of the model showing the thick- 
mss I" in a similar manner (Fig. 4). 

The oblique ^■iew is not to be drawn. 


Woodwork. 

MATERIAL REtJUIRED. 


Description. 

Quantily. 

Size. 

Yellow deal 

Il" 

iV X 1" 


Metiiov oe Planing up a Piece of Wood. 

(This method must he strictly adhered to in all the 
following Exercises.) 

1. Plane the face side true. • 

2. Plane the face edge straight and square to 
the face side, and inscribe the face marks. 

3. Gauge and ^lane to width. (In this case the 

width is i".) ,, 

4. Gauge and plane to lhickne.ss. (In this case 
the thickness is i".) 

5. Mark off the length with try-square and 
marking-knife, and cut off waste ends ^\ith tenon- 
saw. 

Questions. 

I. On completing Exercise i measure aqpurately 
its len^h, width and thickness, and write these 
dimensions in your notebook. 
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2. Briefly describe the English system of measure¬ 
ment of length. 


LESSON la. 

Draw a square piece of wood of lo c<.n. sieje. 
Prepare such a piece with the plane and saw, and 
cut from this two equal triangular pieces of wood. 
Measure length of sides and enter in your note¬ 
book. 


LESSON 2. 


Pair of Window-Wedges. 

r 

Drawing .—With the additional aid of a model, 



draw front eleVation and plan, full size. Dkiw a 
freeliand sketch of one wedge. 



WINDOW-WEDGES 
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Woodwork. 

MATERIAL REyOIRED. 


’Description. 

Quantity. 

Size. 

J_ _^ _ 

• 


Yellow pine 

10 

irxf 

** 




Questions. 

1. Muasuri! accurately the length and width of 
the chiscl-parcd surface of both wcdg(;s: compare 
the measurements with the conjispoiiding dimen¬ 
sions on )'our drawing, and write the result in 
your notebook. 

2. Write wliat you know about a lead-pencil. 
Give the names of each of its parts, and state 
if you think they are righ'tly narfted; if not, why ? 


LESSON 2a. 

% 

Draw a triangle on a piece of wood having two 
sides, each lo cm. long. Cut this triangle ont. 
Drop a perpendicular from the apex to base, and 
saw down this line. 

Find what relation the parts cut bear to each 
other, and hence give your conclusions as to what 
the perpendicular has done to the base* of the 
original triangle. 
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LESSON 3. 

Pi-ant-Labei,. 

Drawtn ".—Draw full size front and side ele¬ 
vations, and make a freehand sketch of the 
oblique view. A model of the label niay'bc ushd 
to draw from. 



Fin. 6 .—Plant-Label. 



STRING-HOLDER 


Woodwork. 


HATlUilAl, REgUIKKD. 


•description. j 

• • 

Quiintity. | 

Size. 

Yellow deal 

8" 

if X J" 


Questions. 

I. Make a freehand sketch of a jack-plane, 
and write against it the names of its different 
parts. 

3 . What units in the British sj'stem of measure¬ 
ment arciused to measure superficies? 


LESSON 

Plane all the sides and carefully square the ends 
of two pieces of wood to sizes of 6" x i" x i", and 
then let one stand»on the other. Measure by aid of 
a protractor the; lyigles the piece standing ujiright 
(vertically) makes with the piece l\ ing flat (hori¬ 
zontally). Enter in your notebook the result 
obtained. 


LESSON 4 . 

String-Holder. 

LXrawing. —Draw' front and edga views ^o scale 
of half the full size—that is, so that 6"«sliall 
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represent i foot—and draw full size sufficient of 
the lower end to show clearly the saw-kerfs. 



lower end, showing 
saw-kerfs. 

Fig. 7'—String-Holckr. 


Woodwork. 

MATERIAL REQUIRED. 


Description. 

« 

Quantity- 

Size. 

Whitewood 

. 

13" 






WALL-BRACKET 


II 


Questions. 

I. Whiit is an exogcn ? Draw a cross section of 
an exogenous tree-stem, and name the different 
parts.* 

i. Whht was the superficial area of the piece of 
wood used for Lesson 4 when it was cut off to its 
length ? 


LESSON 4a. 

Cut out a triangular (ueceof wood—length of base 
7'5 cm., and two angles at the b^se of 45 degrees. 
Measure ^hc third angle by aid of protractor, 
and enter this, together with the sum of all the 
angles, in your notebook. What useful geometri¬ 
cal instrument have you made, and what have you 
learnt about the sum of the angles of a triangle ? 


Lesson s. 

Small Wall-Bracket. 

Drawing ,—A perspective view and a side eleva¬ 
tion of the bracket are shown. Draw front 
elevation and plan, taking off your measurements 
from^ the dimensioned model given out tt> you. 
The side elevation shows how two support's of 
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Venetian strip-iron may considerably strengthen 
the shelf. 



Fig. 8.—Small Wall-Brackkt (I’erspective View) 


Woodwork. 


MATIiKlAL KHUUIREI). 


Description. 

Quantity. 

Sizes. 

Yellow pine . 

13 " 

3"xr 

Iron flat-headed screws 

2 

1 " No. S 

Venetian strip-iron ... 

0 " 

.forf 

Round-headed screws 

4 

i" 






SIMPLE GEOMETRICAL SOLIDS 
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Questions. 

I. Whiit ;irc the chief characteristics of the 
class of trees known as ‘ Conifers ’? Give a list of 
trei s belonging to that class, and the names of any 
places you know in which they grow. 

S. If y yellow pine is.sold at 3d. per superficial 
foot, what is the value of the piece used for 
Lesson 5 ? 


LESSON 5a. 

ClJUH, S(jUAKE PuiSM, AND SQUARE PYRAMID. 
Drawing .—Make plans and elevations of a cube, 
square prism, and square pyramid. 



Fig. 9.—Geometrical Models (Isometric Views). 

Benchwork. — Work the three models 'on one 
piece of wood, as shown by P'ig. 9. 
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LESSON 6. 

Notching Exercise. 

Drawing. —Cop\' the given elevation full size, 
and from it project its plan. The exercise is to 
linish 4" in thickness. 



[.--—- 9 - — — - - - 


I'll!. __NOTcniNn Exercise (Face View;. 

Woodwork. 


MATERIAL REQUIRED. 


Description. 

Quantity. 

Size. 

f 

Yellow deal 

10' 

if Xl" 


Retain Lesson 6 to be used i»i Lesson 7. 


Questions.' 

1. Give a short account of yellow deal and 
yellow pine; especially mention iheir appearance 
and chief points of difference. 

2. Find out by using the scales the weight of 
your model (Lesson 6), giving your answer in the 
English system. 

3. Describe the English units of weight, and 
those corresponding in the Metric System. 








GEOMETRICAL SOLIDS 
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LESSON 6a. 

Triangular Prism, Triangular Pyramid, and 
Trteaiiedron. 

T)wwm^.-r-Make plans and clcvalions of a 
trjangukr prism, triangHlar pyramid, and a tetra¬ 
hedron. 



Benchwork .—Work the three models dh one 
piecdof wood, as shown by Fig. ii 
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LESSON 7. 

Chisel-Rack. 

Drawing .—A model of the chisel-rack will be 
given to you. Make a rough dimensioned sketch 



Fig. 12. -Chisbl-Rack. 
Vi%w in oblique projection. 


of the same, return the model to its* place, and 
from the sketch draw a plan and elevation full size. 


Woodwork. 

MATERIAL REQUIRED. 


Description. 

Qu?ntity. 

Sizes. 

Exercise 6 for shelf ... 

» 


Yellow pine for back... 

ii" 

31 " xf 

Oval wire nails 

5 

l" 


Tlifc two pieces arc to be glued and nailed 
together. 






SAUCEPAN-STAND 




Questions. 

1. Draw a sketrh of and de.scribe the try-sqiiare. 

2. What is glueDescribe how you would 
prepare it, and what precautions you would take 
in using it. 

LESSON 7a. 

Work two rectangular blocks of wood to size of 
3' X 3" X 2" —one of yellow pine, the other of yellow 
deal—weigh them, and explain why, having equal 
volumes, they do not weigh the same. 

LESSON 8. 

Saucepan-Stand (Halved or hkiTCHED Joint). 


Drawing '—The edge and face views are shown 
of the two pieces forming the saucepan-stand; 
draw the pieces in oblique,projection, full size. 



View of block W wood in oblique projection. 



- 

1 1 1 
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View iq orthographic projection, showing howjoint is worked. 

Fig. 13.— Saucepan-Stand. 
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Woodwork. 

MATERIAL REQUIRED. 


Description. 
Yellow de:il 


Ouanlity. 


•Si^e. 


If xir 


Questions. 

1. Write notes about a marking gauge, illus¬ 
trating the various parts by sketches. 

2. What is pubic measure ? Give the number 
of cubic inches contained in Lesson 8 when 
completed. How much water would it displace if 
floated ? Give your answer in cubic inches and 
cubic centimetres. 

3. Give foil! instances within your knowledge 
of the use of this joint in wooden structures. 



Fig. 14.—Saucepan-Stand. 

View in isometric projection, showing joint fixed together. 



POT-STAND 
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LESSON 8 a. 

Draw an equilateral triangle on a piece of wood 
liav ng it.s sides 15 cm. Cut this out, and from 
the same piece of wood cut out a square piece 
of S cm. side. Compare* their area by weighing 
them. Enter results in your notebook. 

LESSON 9 . 

Pot-Stand. 

Drawing .—An isometric sketch of the pot-stand 
and an elevation of piece A alone are given. 



Fig. 15.-Pot-Stand. 

Adopting metric measurements, cqpy the‘given 
elevation, and project its plan ; then draw elpva- 
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tion and plan of the other piece forming the 
stand. 

Woodwork. 

MATERIAL REQUIRED. 


Description. 

Quantity. 

Sizes. 

Whitewood. 

Iron fiat-headed screw 

45 cm. 

1 

6 cm. X 2 cm. 
i" No. 10 


Questions. 

1. Before coftimencing to work Lesson g measure 
the block of wood from which you intend to make 
it, and give the approximate cost of such a piece, 
if whitewood is sold at 5s. per cubic foot. 

2. What are.the chief characteristics of the class 
of trees known as ‘ leafy timber trees ’? Give the 
names of any such trees, and the names of places 
you know in which they grow. 


LESSON 9& 

Wooden Measure, marked in English and 
Metric Units of Length. 

Drawing ,—Draw full size the equilateral triangle . 
shown abovp. Assuming this view to be the end 
of a triangular prism 12" long, project from the 
end view the true shape of two of its sides. On one 




WOODEN MEASURE 


of these side views set off the English units of 
length, and on the other the metric units of length. 



Fto. 16.— Wooden Msasures, marked in English and 
Metric Units of Length. 

, Woodwork. 

MATERIAL REQUIRED. 


Description. 

Quantity. 

Size. 

Beech . 

• 

13" 

« 

’ irxif. 
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Questions. 

1. Find the area of the end of the prism, and, 
knowing its length, calculate its volume, expressing 
your result in cubic inches and cubic centimetres. 

2. Find the volume of a rectangular bpx that 
would just hold the above prism. 

LESSON 10. 

Blind-Roller or Copper-Stick (Octagonal 
Prism). 

Drawing.—'Draw full size an end view of the 

prism, which is a regular octagon of diameter; 

and project from it the side elevation. Also draw 

the two isometric views. 

«• 

Side elevatloo. 



Squared stage. Octagonal stf^e. 

Fig. 17.— Bi.ind-Roller or Copper-Stick (Octagonal 
Prism). 

Isometric views. 

The prism 'may he used as a inaskhouse copper-stick, 
or ’its length may be altered to make it suitable for 
a blind-roller. 



VERNIER RULE 
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Woodwork. 

MATERIAL REQUIRED. 


Description. 

Quantity. 

Size. 

White (leal 

• 18" 

ifxir 


Questions. 

1. Describe the wood used for Lesson 10. 

2. Explain what you understand by the word 
‘ isometric.’ What advantage is gained by using 
isometrie projection in preference to orthographic 
projection ? 


LESSON 10a. • 
Vernier. 

View in oblique projection. 
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Drawing .—Draw an elevation, plan, and free¬ 
hand sketches of details. 

Make a list of materials required. 

Any hard close-grained wood may be used; the 
three pieces of metal may be cut fropi sheet brass 
or copper. 

LESSON II. 


Rgg-Stand. 

Drawing .—Draw the end view to scale of half 
the full size, and from it project the plan of an 



MATERIAL REQUIRED. 


Description. 

Quantity. 

Sizes. 

Whitewood (for top)... 

i 4 » 

2 i"xr 

■ „ (for feet) 

12" 

Ifxf 

Oval wire itails 

4 

I* 


The top to be glued and nailed to the feet. 








TEST-TUBE STAND 


*5 


Questions. 

1. Write notes on American whitewood. 

2. Give the meaning of the following terms 
used'in connexion with the circle, and illustrate 
yeur aflswers with sketches wherever possible: 
radius, circumference, diameter, ciuitre, arc, chord, 
segment. What multiple is the circumference of 
the diameter ? 

3. Describe the chisel you have used. What 
name is given to it to distinguish it from other 
kinds ? 


LESSON iia. 

TEST-TUBE ST.\ND. 

Drawing .—Prepare the necqpsary drawings to 
make the test-tube stand as illustrated (see 
p. 26). 

Take off from your drawing the quantity of 
material required, and execute it in basswood. 


LESSON 12. 

Garden Dibber (Tee-Halved Joint). 

Drawing. — A model like th<^ one illustrated 
on p. 27 is given to you, worked to /netric 




GARDEN DIBBER 


27 


dimensions. Make a freehand dimensioned sketch 
of the model, put it away, and from your sketch 



4 


draw an elevation and plan of the complete model 
and an oblique view of the iihorter piece, using 
metric measurements. 
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Woodwork. 

MATERIAI. RF.QUIRRD. 


Description. 

Quantity. 

Size. 

Yellow deal 

34 cms. 

5 x4\:ms. •, 


yUESTIONS. 

1. Sketch and describe a tenon-saw. 

2. Give any instance where you know the tee- 
halved joint has been used. 

3. Determine the area (in square feet) of your 
bench top. 

LESSON 12a. 

Woo*DEN Compasses. 

Dramng .—Make a front elevation, a plan, and 
an inside elevation of one leg only. 



Fio. 22.—Wooden Compasses. 




HAT AND COAT PEG 
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Benchwork .—Make the model from a moderately 
hard wood. Strong needles may be inserted for 
the points, and the pivot may be either a screw or 
a 'ine holt with wing-nut. 


LESSON 13. 

Hat and Coat Peg. 

Drawing .—Copy the front and side views shown, 
and give a plan of piece A alone. 


Ftont view. Side view. 
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Woodwork. 

MATERIAL REQUIRED. 


Description. 

Quantity. 

Sizes. 

Satin walnut. 

12V 

irxii" 

Flat-headed brass screw 

1 

l" No. 10 


Questions. 

1. Write notes on the wood used for Lesson 13. 

2. Make a not(f of what you surmise the weight 
of the coat-hook to be. Verify by using the scales, 
and state what the cost would be to send it to 
Exeter by parcel post. 

3. Sketch the hammer you use. Explain how 
it is one form of lever. What is the mechanical 
advantage derived from its use over that of a stone 
or piece of wood ? 

4. Name the materials of which the hammer is 
made, and explain why such materials are used. 


LESSON 13a. 

Model to illustrate the Principle of 
Moments. 

The'wheel fs provided with series of holes, each 
series being at equal distances from the centre. 




Guide pulley 


Distance 
pieces of 
— piping 


Plumb ‘bob’ 
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Two movable pegs, from which are suspended two 
pans, can be so arranged as to illustrate the relation 
of weights and distances and turning power (or 
moments). 

Drawing .—Draw two elevations and a plan as 
working drawings, make lout a list of materials 
required, and make the model. 


LESSON 14. 

Nail-Box. 

Drawing .—Draw to scale of 6' to 1 foot plan 
and end elevatiqu of such a nail-box as that 



shown in the icometric view, taking your measure¬ 
ments from the model supplied to you. 



NAIL-BOX 
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Woodwork. 


MATERIAL REQUIRED. 


• • 

• Oescriplion. , 

Quantity. 

Sizes. 

White deal . 

»> ^ „ ... 

Oval wire nails 

2' 

10 " 

2 doxen 

2i"xr 

5"xr 

If 


Questions. * 

1. Sketch and describe the different kinds of 
nails with which you are familiar. What is 
rust, and how can nails be. prevented from 
rusting ? 

2. Describe the pincers. Show by a sketch how 
you would extract a nail with their aid, but with 
the least exertion bn your part. 

3. Show that pincers behave as a compound 
lever, and explain which are the fulcrum, the 
weight, and the power when they are in use. 
Give other exartiples of compound levers. 

4. A pound of xi" oval wire nails costs 3d. 
What would the nails cost in making a score of 
such boxes as in Lesson 14 ? 

5. Give the cubical capacity of the box- you 
have made. What would it cost^to line'it with 
lead at sd. per square foot ? 


3 
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LESSON 14a. 

Modkl to illustrate the Relative Posi¬ 
tions OF Power, Weight, and Fulcrum 
IN THE Three Kinds of Levers. 

Drawiiif ;.—Prepare the necessary working draw¬ 
ings and list of materials required before making 
the model. 

The pulley is of the kind used for Venetian 



Fig. 26.— Lever Apparatu.s. 
View in isometric projection. 


blinds, a large picture nail acts as fulcrum, and 
the pans may be made from canister lids such as 
are usfjd for boot polishes. The two long bars 
have holes pierced i" centre to centre for the 
pictu're-nail to enter. 




WATCH-STAND 
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LESSON IS. 

Watch-Stand. 

Drawing .—Draw full size the two views as 
shown. 



• Woodwork. 

MAJ'EKIAL HEQUIUED. 


Description. 

Quantity. 

1 

Sizes. 

Virginian red cedar ... 

y 

4l"x¥ 

» t* ••• 

5 " 


Iron flat-headed screws 

2 

f No. 6 

Brass escutcheon pin 

I . 

I'^or r 

• 


3—2 
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Questions. 

1. Write notes on Virginian red cedar. 

2. Pack the watch-stand in a parcel, direct it 
to an imaginary person in Paris, and find the cost 
of postage in English and French money. What 
is the value of one franc in English money.? 

LESSON 15a. 

Model of Steelyard. 

A simple piece of apparatus illustrating principle 


and use of the steelyard. 

The arm is a piece of thin pearwood, pivoted to 




Fig. 28.—Steelyard. 
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another piece of wood by means of a round-headed 
screw, which acts as the fulcrum; the pan sus¬ 
pended from the shorter arm is a canister lid, 
which contains the body the weight of which is to 
be found; 'a piece of lead is suspended above the 
pan to keep the lever fti equilibrium; the constant 
weight suspended from the long arm is a piece of 
lead with a wire loop, which can be moved along 
the graduated arm. 


LESSON i6. 

Tooth-Brush Rack. 
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Drawing .—Draw full size the views shown, and 
add a side elevation. The top and bottom in the 
front elevation are parts of regular octagons. The 
.shelf is housed into the back i". 

Woodwork. 


MATERIAL RE(jUIRKD. 


Description. 

Quantity. 

Sizes. 

Mahogany . 

Iron flat-headed screws 

10" 

2 

2 .J" X 

2 "or ii" No. 6 


Quustioss. 

1. Sketch any screws with which you are 
familiar, and say what you know about them. 

2. What are polygons ? Illustrate your answer 
by sketches of different kinds of polygons. 

3. Measure the angles of the polygon made, and 
prove by geometry that your result is correct. 

4. Give notes on mahogany, and mention a few 
useful pieces of furniture made of this wood. 


LESSON I6a. 

A Simple Balance. 

The construction is such that the principles 
involved in the use of a balance can be easily 
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demonstrated. The pans can be replaced by 
simple pill-boxes. 

Drawing .—Give a view of the balance in 
isometric projection, and a freehand sketch of the 
joint'used t <5 unite the base and pillar. 














40 
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Woodwork .—Work the balance in mahogany 
and basswood. 

LESSON 17. 

Wall-Bracket. 

Drawing .—An isometric view is shown of a plain 
model of the bracket. 



Isometric view of under side 
of shelf, showing jointing. 


Fig. 31.—W.ALL-BRACKET. 

Isometric view of plain model. 

A nio'del will.be lent to you, from which you are 
required to make rough freehand dimensioned 
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sketches of such views as you consider will be 
necessary for working drawings. The bracket must 


not exceed the following dimensions: 

Height ,. 15". 

.•Width . is". 

Depth from back to front edge of 

shelf . 8”. 

Thickness of material . J". 


From your rough sketches prepare correct 
wot king drawings, altering the form to be pleasing 
to the eye without interfering with the principles 
of construction. 

Woodwork. 

Prepare a list of material required, and make 
the bracket in satin walnut. 

Questions. 

1. If twenty boys arc to make brackets similar 
to yours, state how much timber will be required, 
and its probable cost at the rate of 3jd. per 
foot super. 

2. Explain the following terms in connexion with 
timber: ‘knots,’ ‘sapwood,’ ‘shakes,’ ‘waneyedge,’ 
‘warping,’ ‘medullary rays.’ 

LESSON 17a. 

A Barometer.' 

The model consists of an upright piece of board, 
housed into a hexagonal base, with an angle block 
glued at the back. 




Plan. 


Fio. 3J.—A Barombter. 
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Drawing .—Draw plan and elevation of the stand. 
Woodwork .—Work the stand as shown by your 
drawing. 

LESSON i 8 . 
ivIarble-JBoaud. 

Construct a scale of two-thirds (that is, 8 ' to 
represent 12") at the bottom of your paper. Using 



FlO. 33_MARtlLE BO.\RD. 

View in oblique projcclion. 

this scale, draw an elevation and plan. The top 
of the board is semi-elliptical in shape. Make an 
isometric view of the foot-piece. 


\yooDWORK. 
MATERIAL REQUIRED. 

Description. j Quantity. 

Kauri pine 
Oval wire nails 


13 

5 " 

2 
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Questions. 

1. Describe the kauri pine. 

2. Give sketches of and notes on the brace and 
bits. 

3. State any mechanical advantage gained v'hen 
using the brace and bit. 

4. Draw an ellipse, and find its area. 


LESSON i8a. 

Bridge for Specific Gravitv Experiments, 
TO be used in Conjunction with the 
Balance. ‘ 


Drawing .—A plan and end view are shown. Give 
a view in some form of conventional perspective. 



Fig. 34.—Bridge for Specific Gravitv Experiments. 

the |izes to be suitable to the balance to be 
used. • 

Woodwork .—Execute in any suitable wood. 
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LESSON 19. 

Bench-Hook. 


Drawing .—Convert the given oblique view into 
an isometric view. Scale, 6 inches to i foot. 



Fig. 35.—Bench-Hook. 
View in oblique projection. 


Woodwork. 
MATERIAL REQUIRED. 


Description. 

Quantity. 

Size. 

Yellow deal ... ‘ 

12* 



. Questions. 

1. Make a sketch and write a brief description 
of a handsaw. What is the ‘ set 

2. In what position would you place the cutting 
edge of the bradawl when commencing to bore a 
hole, and what becomes of the wood,displaced by 
the bradawl ? 
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LESSON 19a. 

A Stand for Pulleys. 

The top rests are provided with simple picture- 
hooks to carrj- the sheaves, and these blocks can 
be moved along horizontally. * 


Section on Front view. End view. 



LESSON io. 

Original Model. 

Drawing .—Prepare working drawings of a model 
of your own design, embodying tool operations 
similar to those you have practised in the previous 
lessons. State the kind of material in, which you 
propose to pxecute the design, and write a list 
shewing the sizes required. 



ORIGINAL SCIENTIFIC MODEL h 

Woodwork .—On the drawing being approved, 
work the model. 

Questions. 

I. Give a general description of your design and 
mocici, "and state from the experience gained while 
maRing it what improvements you would suggest. 

LESSON 2oa. 

OuiGiNAL Scientific Model. 

Prepare working drawings of and make an 
original scientific model, which may be in the form 
of a toy, useful article, or simple apparatus, utiliz¬ 
ing some scientific principle, such^s the lever. 
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